Gamma-irradiated chymotrypsin-like proteins. I. Structural changes.
The chymotrypsin-like proteins (chymotrypsin-CT,chymotrypsinogen-CTG, trypsin-T and modified chymotrypsins-at Met 192-MCT and at Tyr 146, 171-TCT), gamma-irradiated in the presence of air, were investigated. Irradiation leads to the unfolding of the native structure of CT-like proteins both in solution and in the dry state, which was shown by the tryptophan fluorescence, viscosimetry and microcalorimetry. The radiation yield of unfolded molecules Gconf was estimated and compared with (1) the rate constants for the reactions of OH-radicals with the proteins as determined by the p-nitrosodimethylaniline, (2) general stability of protein globule using the difference of the energies of the unfolded and globular conformations and (3) the radiation yield of tryptophan destruction in proteins-G-trp. There was a correlation between the values of Gconf and G-trp. The ratio G-trp/Gconf, which defines the number of destroyed tryptophan residues for one unfolded protein molecule, was constant within the limits of error. For CT, MCT, TCT and CTG, this ratio was on the average 3-2, and for T it was 2-2 residues. These facts point to the role of tryptophan destruction in the unfolding of the native structure of CT-like proteins on irradiation.